proving the utilization of honey

has been under way on a limit-
ed scale in the Bureau of Agricul-
tural and Industrial Chemistry in-
termittently during the past fifty
years. A great deal of analytical
work was done during the time of
Harvey W. Wiley around the turn
of the century; later, during the
period 1928-1943, a considerable
amount of fundamental and tech-
nological work was carried out. The
work with which the writer is as-
sociated has been under way for
about four years. It is located at
the Eastern Regional Research Lab-
oratory of the Bureau at Philadel-
phia. This is one of four such lab-
oratories, devoted to increasing the
use of farm products, by-products
and wastes by chemical and engi-
neering research and development.
The program of each laboratory in-
cludes the principal agricultural prod-
ucts grown in the area of the
country in which the laboratory is
located. These laboratories have
been in active existence for over
ten years; the reader who is in-
terested in the achievements of
the laboratories is referred to the
article “A Decade of Chemical
Achievement” in Chemical and Engi-
neering News of December 24, 1951.

The transition from the wartime
sellers’ market in honey had been
rather abrupt and the industry
found inventories high, especially in
the lower-grade, darker, stronger
flavored honeys and a considerable
carry-over from year to year.

The . Department was requested to
investigate methods of eliminating
this surplus of strong-flavored hon-
ey and the first project undertaken
by us was the study of methods of

RESEARCH directed toward im-

pound,

modifying or completely removing
the flavor of such honey. This work
was under the direction of Mr. G. P.
Walton until his retirement in De-
cember of 1949.

After a considerable period of ex-
perimentation, involving hundreds
of small-scale processing tests, two
methods of flavor modification were
recommended in a bulletin issued
in May 1950.2 Because of difficulty
in filtration of the types of honey
which 'were to be processed by these
methods, it was necessary to dilute
the honey for treatment. The milder
treatment, which reduced the flavor
intensity of the honey somewhat
but did not change its floral-type
characteristics, was a treatment
with a small amount of a colloidal
clay, fbentonite, which caused a
flocculation of the honey colloids.
Removal was by pressure filtration,
followed by reconcentration to honey
density. A more vigorous treatment
was also worked out by which all
honey flavor and much of the color
was removed, leaving an essentially
flavorless sirup which contained all
the sugar values of the original
honey. This process included dilu-
tion of the honey, neutralization of
part of the acidity with lime, and
heat treatment with activated car-
bon, followed by filtration and re-
constitution to honey density. It was
estimated the process could be car-
ried out for about 1.5 cents per
including all expenses, in-
terest, amortization of plant, etc.,
except administration and sales ex-
pense.

The product of this treatment is
an essentially flavorless sirup which
would have to compete with corn,
cane and invert sirups for market.
The levulose content of the sirup
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New Food Products
from Honey
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is the same as that of the honey
from which it is made, which offers
a small advantage. Such a product
should be in considerable demand
during times of sugar shortage.

In an effort to find a use for de-
flavored honey sirup in which no oth-
er sugar product could be substituted,
we investigated the possibility of
producing a fruit-flavored spreads
which depended for its texture on
the fine-grained crystallization fa-
miliar to honey people in “creamed”
or ‘“Dyce-processed” honey. It was
found possible to make such a prod-
uct using a variety of fruit juices
and purees, combined with defla-
vored honey evaporated to honey
density, seeded and crystallized as
in the honey-spread processes. Man-
ufacture by this procedure required
the use of a vacuum pan, not a
common piece of equipment in honey
processing although some plants are
so equipped.

On further consideration, we made
a number of samples of fruit spread
using normal, good-flavored honey
rather than deflavored honey. By
reducing the amount of fruit it was
found possible to obtain a product
with a pleasing combination of fruit
and honey flavor. Some of the fruit
flavors tried were raspberry, straw-
berry, grape, apricot, pineapple,
peach, loganberry, and orange. If the
juices of these fruits are used as the
fruit component of the spread, they
cause considerable dilution of the
honey with water so that evaporation
is required to return the mixture to
a suitable water content to allow the
crystallization to take place. There
is no reason that this evaporation
could not be done bhefore mixing
with honey. In fact, by using suit-
able fruit juice concentrates the



manufacture of the crystallized
honey-fruit spread could be carried
out with a minimum of equipment.
It is then possible to mix the con-
centrate with honey in a suitable
proportion, heat to pasteurize, cool,
seed and crystallize. We have been
granted a patent on the process and
product assigned to the TUnited
States of America, and available
for use on a royalty-free, non-
exclusive license.4 A Western honey
packer is planning to produce this
spread on a trial basis.

As an example of cooperative ef-
fort within the Department, we have
been working with the Dairy Re-
search Laboratories of the Bureau
of Dairy Industry. In this project,
which has been largely carried out
at the BDI laboratories in Washing-
ton, methods have been developed
for manufacture of three concen-
trated honey-milk products.5 It has
long been thought that one of the
deterrents to the wider use of honey
in manufacturing has been the gen-
eral difficulty of handling the ma-
terial due -to its physical nature. A
dry honey should have wide ap-
plicability in the food field. A step
in this direction is the production
of a dry honey-skim milk product,
composed of 409 honey solids and
60% non-fat milk solids. This ma-
terial, a white, free flowing fine
powder with a pleasant honey-milk
flavor can be manufactured by
methods developed in this coopera-
tive study.

Two other honey-milk products
have been developed, a honey-sweet-
ened condensed milk and an evap-
orated milk fortified with honey.
These products are easily manu-
factured and show adequate storage
stability. It is possible that products
of this nature might find applica-
tion in infant feeding, provided re-
search on this application would be
so indicative.

Since the honey research program
of the Bureau is operating with
limited budget and personnel, we
have tried to extend our program
by cooperative efforts with other or-
ganizations and by contracting with
outside organizations for research
and development. Under the Re-
search and Marketing Act of 1946,
authority was granted to contract
for certain research with organiza-
tions outside the Department pro-
vided the. public interest was best
served thereby. An example of the
research contract mentioned above
is the contract project carried out
under the supervision of this Labo-

ratory at the Kansas Agricultural
Experiment Station, at Manhattan,
Kansas. The first contract has been
completed and the results are either
in printé or in process of publica-
tion.” This work was supported in
part by funds from the American
Beekeeping Federation. Designed to

‘find the effects, if any, of the nat-

ural variability of honey in com-
mercial baked goods and production
schedules, the results show that by
observing certain simple rules, cer-
tain difficulties may be avoided
which have been encountered in the
past by bakers using honey. An in-

vestigation of the ‘value of honey
in commercial cake and sweet goods
has resulted in findings of great
potential interest to the honey in-
dustry, which will soon be pub-
-lished.” A second contract on the
role of honey in the cookie and bis-
cuit field and in certain military
items is under way at present.

The question of delaying granu-
lation in chunk-honey pack so that
such an item could be more than a
seasonal specialty in the North is
being studied. A process has been
developed which shows promise in
increasing the shelf-life of labora-

Above:
honey flavor,

Crystallized honey-fruit spread is a delicious combination of fruit and

‘Below: Combining the nutritional values of honey and nonfat milk, dry honey-skim
milk offers a convenient way to use these products in food manufacture.




tory packs around 35 per cent at
57° Fahrenheit, the best tempera-
‘“ure for rapid granulation. Treated
samples stored at the temperature
of the laboratory for a year have
not yet become unsalable. Addi-
tional work may be needed to make
the process useful to the producer,
however.

While the development of new
honey products is important in ex-
tending the use of honey, it would
not be a cure-all for the marketing
difficulties of the industry. The
necessity would still exist for con-

certed action directed to the solu-
tion of marketing problems with
the familiar honey items. Perhaps
one of the most important problems
facing the honey industry is that
of producing it in a form that would
facilitate its use by large commer-
cial users, such as the baking in-
dustry. Dried honey-skim milk is a
step in this direction, but its use-
fulness is limited to formulations
requiring considerable amounts of
milk solids.
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